Abstract Coenurosis is a disease of the central nervous system in sheep. A survey was carried out to assess the occurrence of Coenurus cerebralis in Madras red sheep. A prevalence rate of 12.30 % observed when 122 slaughtered Madras red sheep were examined in an organized farm during 2002 to 2007 at Livestock Research Station, Kattupakkam, Tamil Nadu, India. The skulls of the animals were opened to know the prevalence of Coenurus cyst in the brain. Out of 12.30 %, only 3.28 % sheep showed clinical signs while the remaining were apparently healthy (9.02 %). C. cerebralis cysts were observed in cerebrum, cerebellum and on spinal cord, averaging 66.67, 26.67 and 6.66 %, respectively. Among different age groups of sheep, highest infection rate was observed in rams (20.69 %) followed by ewes (10.00 %), young males (9.09 %) and young females (8.33 %). Males (17.50 %, 7/40) were more infected compared to the female sheep (9.76 %, 8/82). Grossly, ventral cerebrum was congested and depression in sulci was noticed. Posterior portion of the skull showed severe congestion and haemorrhage. Severe congestion was also noticed on the gyri of right cerebral hemisphere.
Introduction
Coenurosis is caused by Coenurus cerebralis in brain and spinal cord of sheep (Sharma and Chauhan 2006; Scott 2012; Oryan et al. 2014 ). Coenurus cyst is more common in sheep (Mishra 1977; Karim 1979; Nassef et al. 1990 ; Akkaya and Vurusaner 1998; Achenef et al. 1999; Biyikoglu et al. 2001) but also occurs in goats (Ahmed and Ali 1972; Sharma and Bhatia 1978; Saikia et al. 1987; Dey et al. 1988; Gogoi et al. 1991; Khan et al. 1996; Nooruddin et al. 1996; El-Sinnary et al. 1999) , buffalo (Gupta and Chowdhury 1985; Yoshino and Momotani 1988) , cattle (Sanyal and Sinha 1983; Yoshino and Momotani 1988; Moghaddar et al. 1992; Islam and Rahman 1997; Akkaya and Vurusaner 1998) , horses (Fraser 1991) , cat (Bowman and Lynn 1995) and human (Soulsby 1982; Ing et al. 1998) . Normally Coenurus cyst remains restricted to CNS and spinal cord. However, it is also seen in muscles and subcutaneous tissues in sheep (Aslani 1999 and Aslani and Razmi 2001) . Scott (2012) opined that the cyst is mostly located in one cerebral hemisphere (80-90 % of cases), cerebellum (5-10 % of cases) and multiple locations in the brain (5-8 % of cases). The present study deals with the prevalence and its pathology of Coenurus.
Materials and methods

Study area
Prevalence of coenurosis was studied in an organized sheep farm of Madras red sheep breed located in tropical climate
at Livestock Research Station, Kattupakkam, Tamil Nadu, India.
System of management
The animals were maintained under semi intensive system of management. They were provided stall feeding of concentrate, besides 8 h daily grazing on pasture. Concentrates were given @ 300, 200, 100 g/day for ram, does and hoggets, respectively.
Parasitological examination
A total number of 122 (29 
Results and discussion
In the present study, prevalence rate of C. cerebralis cysts in Madras red sheep was 12.30 % (Table 1) . Similar findings were observed by Gicik et al. (2007) , Tavassoli et al. (2011) and Anwar et al. (2013) , who found that 15.50, 18.65 and 18.30 % of sheep were infected with C. cerebralis cysts in Turkey, Iran and Egypt, respectively. Other authors reported the prevalence of Coenurus cysts in brain ranging from 0.35 to 9.8 % in sheep (Panisup et al. 1979; Karim 1979; Akkaya and Vurusaner 1998; Varma and Malviya 1989; Oryan et al. 1994; Bussell et al. 1997; Achenef et al. 1999; Abo-Shehada et al. 2002; Scala et al. 2007 ). Paltrinieri et al. (2010) reported highest prevalence of 39.5 % cerebral coenurosis with 85.1, 11.2 and 3.7 % of migratory lesions, cystic lesions and both lesions, respectively in sheep in Italy. However, Desouky et al. (2011) recorded a 100 % infection in sheep in Egypt. Gicik et al. (2007) (4) showed clinical signs and remaining (11) were apparently healthy (9.02 %), while the prevalence of Coenurus cyst in apparently healthy sheep was 3-4.71 % (Parihar 1988 and Achenef et al. 1999 ). It's difficult to identify the coenurosis in sheep clinically because the live animals do not show the symptoms (Sharma and Chauhan 2006) .
In the present study, C. cerebralis cysts were observed in cerebrum, cerebellum and on spinal cord, averaging 66.67, 26.67 and 6.66 % respectively. In accordance Achenef et al. (1999) has reported 96 % of Coenurus cysts in cerebrum and 4 % in cerebellum. Edwards and Herbert (1982) observed the cysts in the occipital area of Welsh, Mountain, Suffolk and Dorset sheep, while Haridy et al. (2013) reported the cysts in the left lateral cerebral ventricle of a Rahmani ewe. However, cysts in the muscle and subcutaneous tissues have been reported in sheep (Aslani 1999; Aslani and Razmi 2001) and goats (Soulsby 1982; Sharma et al. 1995) .
Among different age groups of sheep, highest infection rate was observed in rams (20.69 %) followed by ewes (10.00 %), young males (9.09 %) and young females (8.33 %). Infection rate was observed more in adults above 12 months (13.13 %, 13/99) compared to young sheep with 4-12 months (8.70 %, 2/23) which is similar to that of Sharma et al. (1998) In the present study, the disease was more common in adults. A similar report was recorded by Doherty et al. (1989) in Ireland, Varma and Malviya (1989) in India and Bussell et al. (1997) in Australia. In contrast, Karim (1979) and Ligios et al. (2004) recorded that sheep more than 1 year old become much less susceptible to the parasite.
Males (17.50 %, 7/40) were more infected compared to the female sheep (9.76 %, 8/82) which is in dissimilar to that of Karim (1979) and Gicik et al. (2007) .
In the present study, 1.64 (2/122) % mortality was observed which is in agreement with that of Sharma et al. (1998) who reported 1.14 % mortality in goats under semiintensive system of management. While Njau et al. (1988) and Biyikoglu et al. (2001) reported 5 and 24.61 % mortality in sheep due to coenurosis in Ethiopia and Turkey, respectively. In the present study two animals showed circling movement and blindness due to the cyst in the brain which is in agreement with that of Edwards and Herbert (1982) and Gicik et al. (2007) who observed clinical signs like circling, head pressing, and blindness due to the presence of the cyst in the cerebrum. Grossly, posterior portion of the skull showed severe congestion and haemorrhage (Fig. 1) . Ventral cerebrum was congested and depression was noticed in sulci. Severe congestion was also noticed on the gyri of right cerebral hemisphere. Cystic pressure caused depression which lead to lack of gyri and sulci differentiation (Fig. 2) . Cysts were also found in cerebellum (Fig. 3) . Similar observations were also made in coenurosis in goat in India and a wild ewe in Iran (Gogoi et al. 1991; Tafty et al. 1997; Sharma et al. 1998) . Meninges revealed hyperplasia and liquifactive necrosis as recorded by Anglov and Belchev (1986) in sheep. Ligios et al. (2004) observed reddish-yellow lines of necrotic-suppurative inflammation due to onchosphere migration.
Conclusion
Coenurosis in sheep was recorded in 12.30 %, of which 66.67, 26.67 and 6.67 % were observed in cerebrum, cerebellum and spinal cord, respectively. Rams showed higher incidence. 
